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Abstract 

Scrum immunoglobulins IgD and IgE have been determined by a single radial 
immunodiffusion technique and a radioimmunoassay method in serum samples 
from 95 rheumatoid patients, 5 subjects with Sjogren's syndrome and 50 healthy 
controls, and compared with levels of IgG, IgM and IgA fractions measured in 
the same subjects. The IgD and IgE serum content resulted similar in the rheu- 
matoid, Sjogren's and control sera. No correlation of IgD and IgE values with 
changes of other immunoglobulins or with the activity and the duration of the 
rheumatoid disease was observed. 



Introduction 

Several authors (6, 23, 33) measured immunoglobulins concentration 
in patients with rheumatoid arthritis (RA) and found they had signifi- 
cantly higher IgG and IgA serum levels than controls. IgD and IgE 
constitute classes of human immunoglobulins which are distinct from 
IgG, IgA and IgM fractions {15, 17, 29). The measurement of IgD and 
IgE concentrations might contribute to a better knowledge of the role 
and the involvement of these immunoglobulins in hypersensitivity 
phenomena and in other immune responses. The purpose of the present 
investigation Avas to study the IgD and IgE behaviour in RA in order 
to ascertain whether noticeable increases of these fractions are observ- 
able in this disease, as expression of a polyclonal gammopathy, and 
the eventual relationship with the activity and the duration of the 
disease. 

Materials and Methods 

IgD and IgE serum concentrations were determined in 50 volunteer control 
subjects without signs of illness, in S subjects with Sjogren's syndrome and in 
95 patients with definite or classical RA, clinically and radiological Jy ascertained 
according to the ARA criteria, with a positivity for latex-test varying from 1 : 40 
to 1 : 2560 and for Waaler-Roso from 1 : 32 -1 : 204B. The control group was age. 
matched with study group. For comparison, also serum levels of IgG, IgA and 
IgM were examined in ail subjects. Quantitative estimation of IgD, IgG. IgA 
and IgM was made by radial diffusion in agar plates (immunodiffusion plates: 
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Meloy Laboratories, Springfield/Virginia) using tho method of Mancini aiul 
others (22). The diameters of the precipitin rings were measured after 24 hours 
of incubation at room temperature and were recorded as blindtest. A series of 
dilutions standard was used to calibrato every plate. Serum IgE levels wore 
measured by a radioimmunosorbent test (Phadebas IgE test, Pharmacia Labo- 
ratories) utilizing anti-IgE antibodies covalently bound to Sephsdox particles as 
a solid phase reaetant. This test is relatively simple and is accurate to IgE con- 
centrations as low as 10 ng/ml. IgG, IgA and IgM levels were expressed as mg/'ml. 
IgD values as mg per 100 ml, while Ig"E concentrations were expressed as ng/ml. 

The presence of rheumatoid factor (RF) was investigated in all sera by the 
latex-agglutination slide test (Hyland Laboratories, Los Angeles/California) and 
by Waaler-Hose technique modified according to Valkenbctbg (32). 



Results 

The quantitative results are shown in Table 1 and 2. In patients with 
RA the mean level of IgG, IgA and IgM resulted respectively of 10.33 
± 5.70, 3.70 ± 2.20, and 1.24 ± 0.70 mg/ml in comparison to values of 
16.50 ±6.20, 3.58 ± 1.80, and 1.18 ±0.90 obtained in Sjogren's pa- 
tients and of 1 2.15 ± 2.36, 2.87 ± 1.10, and 1.20 ± 0.85 mg/ml observed 



Tab. 1. IgG-, IgA-, IgM-irnmunoglobulin concentrations 



Ig type 


Serum sample 


Mean iinini mogl< >h\ 1 1 ii i 
concentration ± S.l), 
(mg/ml) 


IgG 


Normal subjects 
Sjogren's syndrome 
Rheumatoid patients 


12.15 ± 2.3f> 
1B.50 ± 6.20 
16.33 ± 5.70 


IgA 


Normal subjects 
Sjogren's syndrome 
Rheumatoid patients 


2.87 ± 1.10 
3.58 ± 1-80 
3.70 ± 2.20 


IgM 


Normal subjects 
S jogren's syndrome 
Rheumatoid patients 


1.20 ± 0.85 
1.18 ± 0.90 
1.24 ±0.70 


Tab. 2. IgD- and IgE-iinmunoglobulin concentrations 




Ig typo 


Serum sample 


Mean immunoglobulin 
concentration ± S.l>. 


IgD 

(rng/100 ml) 


Normal subjects 
Sjogren's syndrome 
Rheumatoid patients 


5.8 ± 5.5 
4.8 ± 3.6 
5.5 ± 4.2 


(ng/ml) 


Normal subjects 
Sjogren's syndrome 
Rheumatoid patients 


250 ± 110 
210 ± 95 
280 + 150 
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in the group of control subjects. This finding confirms the previously- 
reported data (23). IgD and IgE levels of rheumatoid and Sjogren's 
sera did not differ significantly from those of control subjects. The 
mean serum Igl) of rheumatoid patients was 5.5 ± 4.2 mg/100 ml. 
compared to the Sjogren's patients mean of 4.8 ±3.6 and to the healthy 
controls mean of 5.8 ± 5.5 mg/100 ml. The mean concentration of IgE 
resulted of 250 ±110 ng/ml in the group of controls, 210 ± 95 ng/ml in 
Sjogren's patients and 280 ± 150 ng/ml in subjects with RA. These 
differences are not statistically significant. 

Discussion 

The results obtained suggest that normal concentrations of IgD and 
IgE may occur in RA in association with increased amount of other 
immunoglobulin classes. No correlation of IgD and IgE values with 
those of the other immunoglobulins or with the activity and the dura- 
tion of the disease was observed. This finding suggests that IgD and 
IgE regulation appears unrelated to that for IgG, IgA and IgM. Our 
results confirmed the data obtained by Rowe et al. (28) and Oxodera 
et al. (25) who did not observe any modification of serum IgD in a 
group of subjects with rheumatoid arthritis or systemic lupus erythe- 
matosus (SLE). 

The normal serum concentration of IgD and IgE in rheumatoid 
patients as compared to the other immunoglobulin changes remains to 
be. explained at the present. During the past years a number of studies 
have been concerned with the class of immunoglobulins IgD. However, 
there has been little indication on the biological significance and anti- 
body activities of these fractions compared with those of other im- 
munoglobulins (11, 19). It has been suggested that IgD either are 
seldom involved in immune responses or have such a low affinity for 
specific antigens that antibody activity is difficult to detect (II). How- 
ever, some authors found IgD antinuelear antibodies in patients with 
SLE (18, 27) and IgD antibodies to insulin in some diabetic patients 
(7), and some others observed subjects which developed IgD anti- 
bodies to milk proteins, bovine serum albumin and gamma globulin 
and diphtheria toxoid (11). IgD levels were not increased in some auto- 
immune diseases (19), but increased levels were noted in the sera from 
individuals with high titers of reaginic antibodies (19) and in some 
patients having chronic infections (28). On the contrary, it is now well 
known that IgE are carriers of the reaginic antibody activity (14, 15, 
17). Serum concentrations of IgE were found to be significantly elevat- 
ed in patients with allergic diseases (3, 8, 9, 12, 16, 21, 30, 31), but also 
in pathological conditions other than classical allergy (liver cirrhosis, 
myeloma, chronic or recurrent infections, coeliac disease) (2, 5, 10). 
Many factors other than the atopic state seem to be important in de- 
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termining serum IgE concentration, as the seasonal pollen exposure, 
the immunotherapy and the severity of the associated atopic disease 
(20). On the other hand, a significant decrease in serum IgE levels 
occurred with long term corticosteroid therapy (4. 20). 

The nature of the factors involved in determining immunoglobulins 
levels is not known. Serum immunoglobulins levels represent the 
equilibrium between catabolism and synthesis in normal conditions, 
and the amount of immunoglobulins may be related to many factors, 
such as the environment, the genetic regulation of protein synthesis 
and metabolism and the antigenic stimuli (24). Particularly, some 
authors have stressed that the nature of the antigenic stimulation may 
be an important factor in determining the type of response of each im- 
munoglobulin fraction (13). On the other hand, the absence of a parallel 
increase for each single component is a common finding in the group of 
diseases in which an increase of immunoglobulins was observed (13). 
Furthermore, a statistical analysis demonstrated that the amount of 
one class of immunoglobulin present in an individual is largely un- 
related to the concentration of the other classes (1). We did not observe 
abnormal serum concentrations of IgD and IgE in our rheumatoid 
patients, neither any correlation between IgD and IgE levels and the 
severity of clinical symptoms. This fact- and the observation that 
rheumatoid factors of IgM, IgG and IgA class have been well docu- 
mentated in RA (26) on one hand, while no evidence was obtained up 
to the present time on the existence of rheumatoid factors of IgD ur lgtf 
class on the other hand, suggest that the role and the importance of 
IgD and IgE immunoglobulins may be excluded or considered to bo 
negligible in hypersensitivity phenomena and in immunological re- 
sponse related to rheumatoid arthritis. 

ZtEsammenfassung 

Korum-lgD- un<l -IgK-hnmunglobnline boi primar clmmischcr Polyarthritis 

Dio Sorum-IgD- und -IgE-Imimmglobwlino. wurdon boi 95 Pat icntrn mit pri- 
mar chronischor Polyarthritis, boi o Personen mit Sjogren-Syndrom und hoi *>!' 
gommdou Kontrollporsonon mit Hilfc oilier oinfachen radialou Tmmurn!imisiim«- 
tochnik sowio oiner Radioimmunassay-Mothodo boatimmt und mit don lg<i-. 
IgM- und JgA-Spiogoln dicsor VorsuuhsporRonon verglichen. 

Boi alien 3 Vor.suchsgruppen orgabon sich ahuliche Worto boziiglioh clos Sr- 
rumgohaltos an IgD- und IgE-lmmimglobulitioii. Einc Korrelat ion dor Igl) 
und IgE-Worto mit Vorandorungon andoror Immunglobiiliiispiegol odor mit Ak 
tivitat mid Datior dor rhcutnatischon Erkrankung wurdo nicht boobaehtot. 

Resume 

L'IgD ft 1'TgE soriquos dans la polyarthrito rhitmatoVdc 

Los immunoglobulin's seriques IgD ot IgE out ate dotormi noos par toohtiiqu-- 
cP immunodiffusion radialo simple et par methods radio -immunologiquo dims 
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echantillons de serums provenant de 95 malades ayant une polyarthrite rhuma- 
tolde, de 5 sujets porteurs d'une syndrome de Sjogren et de 50 snjets temoins en 
bonne sante, et on les a comparees aveo les taux d'IgG, d'IgM et d'IgA mesures 
choz ces memes sujets. La teneur du serum en Igl) et en IgE a ete comparable 
dans les cas de polyarthrite, du syndrome de Sjogren et chez les temoins. On n'a 
pas observe de correlation entre les valeurs d'IgD et d'IgE et les modifications 
des autres immunoglobulines ou.bien l'evolutivite ou la duree de la maladie 
rhumatoide. 



Literature 

1. Allansmith, M., B. McClellan and M. Butter worth : Evidence for the 
independence of human immunoglobulin class levels. Immunology 13, 483 
(1967). 

2. Arbesman, C. E., K. Ito, J. I. Wypych and K. Wicher: Measurement of 
serum IgE by a one-step single radial radiodiffusion method. J. Allergy clin. 
Immunol. 49, 72 (1972). 

3. Berg, T., and S. G. O. Johansson: IgE concentrations in children with 
atopic diseases. Int. Arch. Allergy 36, 219 (1969). 

4. BtCKXEY, R. H., and S. Dees: Immunoglobulins. III. Abnormalities asso- 
ciated with chronic urticaria in children. J. Allergy 40, 297 (1967). 

5. Buckley, R. H., B. B. Wray and E. Z. Belmaker: Extreme hyperimmu- 
noglobulinemia E and undue susceptibility to infection. J. Allergy 47, 108 
(1971). 

6. Clamant, H. N., and D. Merrill: Serum immunoglobulins in rheumatoid 
arthritis. ,T. Lab. clin. Med. 67, 850 (1966). 

7. Devey, M. C, J. Sanderson, D. Carter and R. R. A. Coombs: IgD anti- 
body to insulin. Lancet II, 1280 (1970). 

8. Evans, R., R. E. Reisman, J. I. Wypych and C. E. Arbesman: An immu- 
nologic evaluation of ragweed-sensitive patients by newer techniques. J. 
Allergy clin. Immunol. 49, 285 (1972). 

9. Fitch, K. D., K. J. Turner and A. R. Morton: The relationship between 
serum IgE levels and exercise-induced asthma. Ann. Allergy 30, 497 (1972). 

10. Reiner, D. C and B. Rose: Elcvatod levels ofyE (IgE) in conditions other 
than classical allergy, J. Allergy 45, 30 (1970). 

11. Reiner, D. C, and B. Rose; A study of antibody responses by radioim- 
munodiffusion with demonstration of yD antigen-binding activity in four 
sera. J. Immunol. 104, (591 (1970). 

12. Henderson, L. L., H. A. Swedlund, R. G. Van Dblle.n, J. P. Marcoux, 
H. M. Carryer, G. A. Peters and G. J. Gleich: Evaluation of IgE tests 
in an allergy practice. J. Allergy 48, 361 (1971). 

13. Hbremaks, J. F„ A. 0. Carbonara, J. A. Rodhain and Th. Heremans: 
ylA-globulin ((32A -globulin): its isolation, properties, functions and patho- 
logy. In: Protides of the Biological Fluids, Proc. 10th Colloquium, Bruges 
1962, p. 108; Elsevier, Amsterdam and New York 1963. 

14. Ishizaka, K., and T. Ishizaka: Identification of yE antibodies as carrier of 
reaginic activity. J. Immunol. 99, 1187 (1967). 

15. Ishizaka, K., T. Ishizaka and M. M. Hornbrook: Physicochemical pro- 
perties of reaginie antibody. V. Correlation of reaginic activity with yE- 
globulin antibody. J. Immunol. 97, 840 (1966). 

10. Johansson, S. G. 0., H. Bennich, T. Berg and C. Hogman: Some factors 
influencing the serum IgE levels in atopic diseases. Clin. exp. Immunol. 6, 
43 (1970). 

20 Zeitschrift fur Immunitatsforschung, Bd. 148 



290 • R. Marcolokgo and C. Marsili 



17. Johansson, S. G. O., H. Bennich and L. Wide: A new class of imniuno- 
globulin in human seram, Immunology 14, 265 (1967). 

18. Kantor, G. L., A. J. Vak Herle and E. V. Barkett: Auto-antibodies i,f 
the IgD class. Clin. exp. Immunol. 6, 951 (1970). 

19. Kohler, P. F., and R. S, Farr: Quantitative comparison of immunoglol/ti- 
lins in atopic (reaginic) and nonatopic (nonreaginic) individuals ; higher y I ) 
levels in atopic sera. J. Allergy 39, 311 (1967). 

20. Kumar, L., R. W. Newcomb and M. M. Hornbrook: A year-round ti.lv 
of serum IgE levels in asthmatic children. J. Allergy 48, 305 (1971). 

21. Leonardy, J. G., and L. B. Peacock: An evaluation of quantitative serum 
immunoglobulin determinations in clinical practice. Ann. Allergy 30, ."JTs 
(1972). 

22. Mancini, G. s A. 0. Carbonara and J. F. Heremans: Immunochemical 
quantitation of antigens by single radial immunodiffusion. Immuncchemist iy 
2, 235 (1965). 

23. Marcolongo, R., A. Carcassi, F. Frullini, G. Bianco and A. Bravi; 
Levels of serum immunoglobulins in patients with rheumatoid arthritis, 
Ann. rheum. Dis. 26, 412 (1967). 

24. McKelvey, E. M., and J. L. Fahey: Immunoglobulin changes in dise.w: 
quantitation on the basis of heavy polypeptide chains, IgG (yG), IgA (y.\). 
and lgM (j/M), and of light polypeptide chains, type K(T) and type. L(Il). .1 . 
clin. Invest. 44, 1778 (1965). 

25. Onooera, S., A. Shibata, A. B. Miura, A. Suzuki, S. Sakamoto and C, 
Suzuki: Quantitative determination of serum immunoglobulin D in gamnn>- 
pathy. Tohoku J. exp. Med. 95, 145 (1968). 

26. Peltier, A., E. Atra and T. Haim: Detection of serum rheumatoid factors 
by immunofluorescence. Arthr. and Rheum. 14, 179 (1971). 

27. Ritchie, R. F.: IgD antinueiear antibodies. Arthr. and Rheum. 11, 5i)ii 
(1968). 

28. Rows, D. 8., P. A. CiiABBE and M. W. Turner: Immunoglobulin I) m 
serum, body fluids and lymphoid tissues. Clin. exp. Immun. 3, 477 (1 90S). 

29. Rowe, D. 8., and J. L. Fahey: A new class of human immunoglobulin*. 
II. Normal serum IgD. J. exp. Med. 121, 185 (1965), 

30. Rowe, D. S., and C. B. S. Wood: The measurement of serum imimi 

globulin E levels in healthy adults and children and in children will) allcrpi.- 
asthma. Int. Arch. Allergy 38, 1 (1970). 

31. Spitz, E., E. W. (Ibwand, A. L. Sheffer and K. F. Austen: Scrum k-K 
in clinical immunology and allergy. J. Allergy Clin, linmun. 49, 337 (HIT-' . 

32. Valkenboru, H. A.: Human erythrocyte agglutination test, in: The K|m 
demiology of Chronic Rheumatism, p. 330; Blackwell, Oxford 1963. 

33. Veys, E. M., and H. E. Claessens: Serum levels of lg(!, lgM mid IgA m 
rheumatoid arthritis. Ann. rheum. Dis. 27, 431 (1968). 

Roberto Marcolonuo and Carlo Marsili, Oattedra di Reuinatologia. 
University of Siena, Via Donizetti 7, Siena (Italicn) 



